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Abstract 
We examined the quality of decisions made by groups under either majority rule (MR) or consensus rule (CR).  
Theoretically, engagement may be a factor. Measures of engagement in three-person groups included self-reports (not 
analyzed at this time), counts of the number of participant utterances during discussions, and changes in electrodermal 
activity (EDA; formerly known as galvanic skin responses).  We predicted that engagement, based on number of 
utterances, would be greater under CR discussions, which are open-ended, rather than those under MR, which are focused; 
conversely, under MR, we predicted that average GSR responses would be greater, indicating more focus on the problem 
at hand. Participants working under the consensus condition spoke significantly more often during discussions than those 
under MR. As also predicted by theory, after de-trending the GSR data, we found that MR produced an average higher 
GSR and shorter discussion times. We also describe our most recent preliminary work in which group size has been 
increased to five participants, and groups have been given the Wason Selection Task as a puzzle to solve. Group sizes will 
eventually be increased to seven subjects. 
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1. Main text  
Field work with citizens advising the Department of Energy on its environmental cleanup of radioactive 
wastes suggests that groups operating under majority rule (MR), compared to consensus rule (CR), may work 
more efficiently and produce better, more practical decisions [4]. Presumably, leaders under MR drive their 
groups to a decision by sharply contradicting the views of each other, producing a stable Nash equilibrium, but 
increasing the cost for participants from merely entering the discussion.  In contrast, since no one is allowed to 
be contradicted under CR, more participants are willing to freely engage in open-ended, unfocused discussion 
compared to MR. Thus, under MR, the number of factual statements should increase and the time to reach a 
decision should decrease, while under CR, the overall number of utterances should increase.  
The present report is part of an ongoing series of studies attempting to replicate this in a laboratory setting 
[1],[5], while examining relevant variables affecting group decision-making. 
1.1. Preliminary Studies: Three-Person Groups 
Three-person groups were formed from student volunteers [1]. Discussion topics included welfare 
payments, the "morning-after" abortion pill, and legalization of marijuana. Groups were required to reach a 
decision under one of two randomly assigned conditions:   
MR:  “You must reach a majority decision of either for or against the topic, requiring at least 2 
out of 3 of you to be in agreement.” 
CR: “You must reach a unanimous decision of either for or against the topic, requiring 
agreement among all 3 of you.” 
Participant engagement during discussion was assessed by self report, counts of individual verbal 
contributions (utterances), and GSR as recorded from adjacent finger digits of the non-dominant hand (GSR 
data was collected with the BIOPAC MP36†; see also [2],[6]).  
1.2. Results 
The welfare topic tended to produce the most discussion among student participants. Self-reported 
engagement correlated well with utterances, but neither correlated significantly with any GSR measures. 
Participants in the CR condition produced significantly more utterances and had significantly higher average 
absolute maximum GSR changes during discussion than those working under MR.   
1.3. Discussion 
The two decision rules appeared to produce different levels of participant engagement, but the overall 
amount of discussion was not as great as we would have desired. One significant problem was the lack of 
conflict under MR conditions. With only three participants, the literature has indicated a reluctance to engage 
in conflict [3], exactly what we had found [1].  
† http://www.biopac.com/voltage-stimulator-education.  
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2. Current Studies 
2.1. Methods (generally as before, except as noted)
Group size was increased to five members (see Figure 1 below) in an effort to increase conflict and 
information processing, under MR (see [3]).  
Fig. 1. Photograph of data collection from five subjects engaged in discussion.  
MR: Requiring  at least three out of the five of you to be in agreement. 
CR: Requiring all five of you to be in agreement. 
2.2 Methods, continued 
We continued to measure utterances and self-reported engagement. Due to equipment limitations, we 
recorded GSR from three randomly selected participants. We used, but have not yet analyzed, Likert scales to 
assess pre/post views on topics and feelings toward the group’s ultimate decisions. We retained the welfare 
topic based on its apparent ability to generate more discussion. We provided priming points to help initiate 
discussion. We also added problems from the Wason Selection Task [7] as a group decision activity since 
Wason problems have a logical answer. A practice Wason problem was provided to clarify what was 
involved. For example (Fig. 2, below):  “If a card has the letter S on one side, then it has number 3 on the 
other side”.  
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Fig. 2. Sample Wason Selection Task problem (minimum logical solution: turn over cards 1 and 4). 
 “Please discuss and make your best attempt as a group in deciding which card or cards 
need(s) to be turned over to determine whether the rule is broken” 
GSR time series data for both the welfare topic and Wason Selection Task were de-trended by regressions 
before conducting statistical analyses of time series means.   
2.3 Results 
Due to the small number of sessions that we have run and examined, findings are limited at present. The 
discussion of the welfare topic by the MR condition was completed more quickly than the CR condition. MR 
produced higher mean GSR readings than CR, suggesting greater engagement. However, the Wason task 
produced the opposite effects, with the completion coming more quickly with the CR condition, and greater 
GSR activity under the CR condition, as well (see Fig. 3, below).  
Fig. 3. After de-trending, the data for the discussion topic are displayed in the following figure.  
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Initial data revealed no significant differences in utterances between the two conditions, MR and CR. 
However, there may be a difference in utterances within the MR condition, such that the Wason task elicits a 
higher frequency of utterances. Self-reported levels of engagement have not yet been analyzed. 
3. Discussion 
While the membership sizes of groups we are running in our experiment are smaller than eventually 
planned (up to seven), the initial results are encouraging.  Based on the literature and our prior laboratory 
research with majority and consensus rules, we expect a double switch in the results as majority rule switches 
from being inefficient at the level of 3-person groups to efficient for 7-person groups, while the opposite 
occurs for consensus rule. Our results with 5-person groups are indicating a mixture of what we expect to see 
at 7-person levels, tentatively indicating that the switch is occurring.  
The predictions based on theory may need to be adjusted. Theory predicts that more utterances occur under 
CR than MR for the review of topics. But this may not be true when a problem with a logical solution is 
confronted by a group. Our theory also predicts that discussions under CR will generate far fewer challenges 
than under MR. Thus, it may be that the pursuit for concrete answers to solve a Wason problem makes it more 
difficult to solve under CR, leading to less concrete (i.e., unfocused or abstract) and shorter discussions.     
This study is applicable to everyday decision making, as well as decision-making in legal systems, such as 
juries and governmental agencies.  Within a dictatorship there is suppression in opposing points of view (i.e., 
no Nash equilibrium), leading to less engagement overall.  In contrast, in a more democratic decision making 
climate, people are more willing to engage and discuss.  Majority rule produces more open conflict from 
challenges to what others may consider to be an error or an illusion or informal talk, producing more efficient 
decision making overall. 
In the future we will directly compare MR and CR decision outcomes as a function of group sizes of 3, 5 
and 7. We expect that the quality of MR decisions will be enhanced as group size increases.  We also plan to 
analyze self-reported levels of engagement as well as the relationships between all three measures of 
engagement (self-report, utterances, and GSR). 
Potential changes to the procedure of the study include: (1) the addition of new equipment to permit the 
wireless collection of GSR data on all participants, (2) introducing other discussion topics in order to garner 
more conflict and engagement, and (3) inclusion of assigned facilitator positions among the participants in an 
attempt to create more conflict in group discussion, a change based on the hypothesis that greater conflict 
enhances the processing of information which then leads to higher engagement.  
Acknowledgements.  
This material is based upon work supported in whole or in part by the U. S. Army Research Laboratory and 
the U.S. Army Research Office under contract/grant number W911NF-10-1-0252. 
References 
[1]. Enslein, A., Hodges, C., Zuchegno, K., Patton, T., Reeves, R., Hobbs, S., Wood, J., & Lawless, W. F. (2011). Autonomic arousal 
during group decision making Consensus rule versus majority rule: Pilot study. M. M. Cruz-Cunha, J. Varajao, P. Powell, & R. 
Martinho (Eds.), Communication in computer and information science (pp. 260-268). New York: Springer. 
[2]. Figner, B., & Murphy, R. O. (in press). Using skin conductance in judgment and decision making research. In M. Schulte-
Mecklenbeck, A. Kuehberger, & R. Ranyard (Eds.), A handbook of process tracing methods for decision research. New York, NY: 
Psychology Press. 
480   McKoy, M. et al. /  Procedia Technology  5 ( 2012 )  475 – 480 
[3]. Kerr, N. L., & MacCoun, R.J. (1985). The effects of jury size and polling method on the process and product of jury 
deliberation.  Journal of Personality and Social Psychology, 48, 349-363.  
[4]. Lawless, W. F., Whitton, J., & Poppeliers, C. (2008). Case studies from the UK and US of stakeholder decision-making on 
radioactive waste management. ASCE Practice Periodical of Hazardous, Toxic, and Radioactive Waste Management, 12(2), 70-78. 
[5]. McKoy, M., Spitler, S.,  Zuchegno, K., Enslein, A., Hobbs,, S., Reeves, R, Patton, T. & Lawless, W. (2012). Engagement in Group 
Decision Making: Consensus Rule Versus Majority Rule.  Presented at the Southeastern Psychological Association Meeting, New 
Orleans, LA (http://www.sepaonline.com/).  
[6]. Naqvi, N. H. & Bechara, A. (2006). Skin conductance: A psychophysiological approach to the study of decision making. In C. Senoir, 
T. Russell, & M. S. Gazzaniga (Eds.), Methods in mind (pp. 103-122). The MIT Press. 
[7]. Wason, P. C. (1966). "Reasoning". In Foss, B. M.. New horizons in psychology. Harmondsworth: Penguin. 
